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The loss of heat, X, will be a minimum when H——'    Call this
2
minimum loss mX, then:
mX=2H=W=C\/2krT=Ce\/T (from i, 2, 3 and 4)      (5)
S    -   '  '     (i~— 3 and
or      =
e = \/2kr (see 5)
(10)
The "specific section," 5, is the cross-section of an electrode carrying i ampere, having a length of i in. and a difference of temperature of i° C. between its ends. It depends simply on the conductivity for heat and electricity of the electrode material. The cross-section in any particular case can be obtained from this by the formula:
._.
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The "electrode voltage," e, also depends simply on the conductivity for heat and electricity of the electrode material. It represents the voltage between the ends of an electrode, proportioned for minimum loss, and having a difference of temperature of i° C. between its ends. The actual voltage between the ends of any suitably proportioned electrode is obtained by multiplying this "electrode voltage" by the square root of the temperature drop in Centigrade degrees.
In order to use these formulas for the calculation of the dimensions of electrodes we must know "the conductivities for heat and for electricity of the electrode materials, and that not only at the ordinary temperatures, but at all temperatures up to those of the electric furnace. Electrical conductivities are easily measured, and are known accurately for ordinary temperatures, but less exactly at high temperature. Heat conductivities are difficult to measure at any temperature. Dr. Hering1 has shown, how to obtain with
1 Carl Hering, A New Method of Measuring Mean Thermal and Electrical Conductivities of Furnace Electrodes. Trans. Am. Electrochem. Soc., vol. xvi, 1909, p. 317.ndicated by the heat gradient of the combined flow are equal to the sums of those of the individual flows.
